Introduction {#Sec1}
============

The evolution of the novel Corona Virus Disease (COVID-19) and its expeditious dissemination have led the World Health Organization (WHO) to declare it a pandemic on 11 March 2020 (WHO [@CR18]). As of 16 May 2020, there have been 4,425,485 confirmed COVID-19 cases and 302,059 related deaths worldwide and Egypt has been among the most affected countries in the Eastern Mediterranean region with 11,228 confirmed cases and 592 deaths (WHO [@CR19]).

As a consequence, many countries, including Egypt, have set a state of lockdown to hinder the spread of infection among people resulting in a global atmosphere of depression and anxiety associated with social isolation, fears of getting infected, breaks in the supply chains, financial distress, disrupted travel plans, and future uncertainty (Hiremath et al. [@CR11]; Ho et al. [@CR12]; Zhang et al. [@CR20]). Several epidemiological studies from China detected a high prevalence of psychological disturbances among the public during the COVID-19 pandemic. For example, a large online survey of 56,679 individuals from 34 provinces in China reported numerous psychological conditions during the COVID-19 pandemic: depression (27.9%), anxiety (31.6%), stress (24.4%), and insomnia (29.2%) (Shi et al. [@CR17]). Also, a study conducted on 4872 Chinese people from 31 provinces showed a high prevalence of depression (48.3%) and anxiety (22.6%) related to the COVID-19 pandemic (Gao et al. [@CR10]). A similar study revealed depression (20.1%), anxiety (35.1%), and poor sleeping (18.2%) among 7236 Chinese people (Huang and Zhao [@CR13]). Another study conducted on 7143 college students in China detected anxiety among 25% of them (Cao et al. [@CR6]).

In low- and middle-income countries, such as Egypt, where infection control precautions, surveillance programs, laboratory capacity, and public health resources are limited (Asbu et al. [@CR5]), the response to the COVID-19 pandemic is challenging and, as a result, the psychological impacts of the pandemic on the public can be even worse. Thus, we conducted this cross-sectional study to evaluate several forms of psychological disturbances (depression, anxiety, stress, and inadequate sleeping) and their associating factors among the public in four governorates in Egypt during the COVID-19 pandemic. We hope that the findings of this study can help in spotting the population at high risk of psychological disturbances in Egypt and detecting potential associations for possible psychological interventions during this pandemic or future waves of infection.

Methods {#Sec2}
=======

Study Design, Population, and Setting {#Sec3}
-------------------------------------

As per the Egyptian Government guidelines to the public for reducing face-to-face communication and home isolation, we used an online snowball sampling procedure to collect data from people aged ≥ 18 years old and residing in Egypt during the period between 16 and 30 April 2020.

The lowest sample size was calculated using the Epi-Info version 7 StatCalc, which is available from the Centers for Disease Control (CDC) and the WHO. After reviewing previous studies, we determined the following criteria to calculate the least sample size: population size of 999,999, expected frequency of 50%, confidence level of 95%, and a margin of error of 5%. However, we then more than quadrupled the least sample size to serve in stratifying statistical analyses of depression, anxiety, and stress into mild to moderate and severe to very severe forms and to overcome any unexpected invalid questionnaires.

Four Egyptian governorates: Alexandria and Cairo in northern Egypt and Beni-Suef and Assiut in southern Egypt were nonrandomly selected for data collection. Cairo is the Capital of Egypt and the most populous governorate in the country while Assiut is the most populous governorate in southern Egypt. Beni-Suef is one of the most underprivileged governorates in the country with major deficits in health and educational services whereas Alexandria represents the country's modern face with better health and educational services (CAPMAS [@CR7]).

We designed a semi-structured questionnaire using Google forms, then, we shared the link to the questionnaire to numerous Facebook groups hosting netizens from the four governorates. Facebook is the most widespread social network among the Egyptian netizens (Arafa et al. [@CR3]). We used the names of the four governorates as search terms to select the appropriate Facebook groups for sharing our link. Respondents were asked to forward the questionnaire to their eligible friends in their social network contact lists. We managed to collect 425 questionnaires from each governorate; therefore, data collection was terminated in the governorates that reached the required sample before the due date of 30 April 2020 (Beni-Suef: 28 April, Assiut: 29 April, Cairo: 29 April, and Alexandria 30 April). Eventually, 1700 questionnaires were obtained from the four governorates before 71 questionnaires were excluded for being invalid questionnaires or the respondents reported staying outside Egypt during the time of data collection.

Data Collecting Tool {#Sec4}
--------------------

The questionnaire was composed of two sections. The first section included questions about sociodemographic characteristics including age (18--30, 31--35, or \> 45 years), sex (man or woman), governorate (Alexandria, Cairo, Beni-Suef, or Assiut), current work sector (health, education, services, instruction, trading, industry, other sectors, or none), education (elementary or high), living with children (yes or no) or old people (yes or no), watching or reading news about the pandemic (\< 2, 2--4, or \> 4 h/day), receiving enough emotional support from family (yes or no) and society (yes or no) during the pandemic, and sleeping hours/day during the past month (≥ 6 or \< 6 h/day). The second section included the Arabic version of the Depression Anxiety Stress Scale-21 (DASS-21). Based on 21 statements, people were asked to decide on how close the DASS-21 statements expressed their status during the previous week on a four-point scale between zero and three with higher scores indicating worse psychological status. The depression statements assessed hopelessness, dysphoria, self-deprecation, devaluation of life, lack of interest, anhedonia, and inertia. The anxiety statements evaluated skeletal muscle effects, autonomic arousal, situational anxiety, and subjective experience of anxious affect. The stress scale evaluated nervous arousal, difficulties in relaxation, and being easily upset or over-reactive. Scores of statements under the same emotional category (seven statements each) were summed and multiplied in two. Out of 42, the cut-off values for mild to moderate depression, anxiety, and stress were 10, 8, and 15, and for severe to very severe were 22, 16, and 26, respectively (Lovibond and Lovibond [@CR15]). The Cronbach's α for the Arabic version of DASS-21 was 0.88 (Ali et al. [@CR2]). In this study, depression, anxiety, stress, and sleeping \< 6 h/day (referred to as inadequate sleeping) were considered outcomes.

Ethical Consideration {#Sec5}
---------------------

Expedited ethics approval was received from the Research Ethics Committee of the Faculty of Medicine, Beni-Suef University which adhered to the principles of the Declaration of Helsinki. All respondents replied to a question if they agree to participate in this study before filling out the questionnaire.

Statistical Analyses {#Sec6}
--------------------

Data were analyzed with the Statistical Package for Social Science (SPSS). Frequency measures were used to assess the prevalence of depression, anxiety, stress, and inadequate sleeping among the public. The logistic regression analyses were used to compute the odds ratios (ORs) and 95% confidence intervals (CIs) of different sociodemographic factors for people with severe to very severe depression, anxiety, and stress and inadequate sleep compared with people without the corresponding psychological conditions. The following covariates were included in the regression model: age, sex, governorate, profession, education, living with children and older adults, watching/reading COVID-19 news, and getting emotional support from family and society.

Results {#Sec7}
=======

This study included 1629 people (25.0% from Alexandria, 24.5% from Cairo, 25.1% from Beni-Suef, and 25.4% from Assiut). Of them, 48.1% were aged ≤ 30 years, 42.4% were men, and 20% were working in the health sector (Table [1](#Tab1){ref-type="table"}).Table 1Sociodemographic characteristics of the participantsCharacteristicsOverall\
n = 1629 (%)Age (years) 18--30784 (48.1) 31--35470 (28.9) \> 45375 (23.0)Sex Men690 (42.4) Women939 (57.6)Governorate Alexandria407 (25.0) Cairo399 (24.5) Beni-Suef409 (25.1) Assiut414 (25.4)Profession (sector) Health326 (20.0) Education273 (16.8) Services169 (10.4) Instruction161 (9.9) Trading153 (9.4) Industry136 (8.3) Others101 (6.2) None310 (19.0)Education Elementary320 (19.6) High1309 (80.4)Living with children1172 (71.9)Living with older adults905 (55.6)Emotional support from family1228 (75.4)Emotional support from society822 (50.5)Watching/reading COVID-19 news (h/day) \< 2981 (60.2) 2--4446 (27.4) \> 4202 (12.4)

The results revealed a high prevalence of depression (67.1%: mild to moderate 44.6% and severe to very severe 22.5%), anxiety (53.5%: mild to moderate 30.6% and severe to very severe 22.9%), stress (48.8%: mild to moderate 33.8% and severe to very severe 15.0%), and inadequate sleeping 23.1% (Table [2](#Tab2){ref-type="table"}).Table 2Prevalence of depression, anxiety, stress, and inadequate sleeping among the public during the COVID-19 pandemicPsychological featuresOverall\
n = 1629 (%)Depression Normal536 (32.9) Mild to moderate726 (44.6) Severe to very severe367 (22.5)Anxiety Normal758 (46.5) Mild to moderate499 (30.6) Severe to very severe372 (22.9)Stress Normal835 (51.2) Mild to moderate550 (33.8) Severe to very severe244 (15.0)Sleeping (h/day) ≥ 61252 (76.9) \< 6377 (23.1)

In the multivariable-adjusted regression model, female sex, working in sectors other than the health sector, watching/reading COVID-19 news ≥ 2 h/day, and lack of emotional support from family and society associated with a high prevalence of psychological disturbances. Compared with men, women reported more severe to very severe depression (OR 1.39, 95% CI 1.09, 1.78), anxiety (OR 2.64, 95% CI 1.85, 3.29), and stress (OR 2.90, 95% CI 2.04, 4.11). Watching/reading COVID-19 news ≥ 2 h/day was associated with severe to very severe depression (OR 3.60, 95% CI 2.64, 4.90), anxiety (OR 3.16, 95% CI 2.39, 4.19), and stress (OR 2.58, 95% CI 1.88, 3.54). Lack of emotional support from family and society was also associated with severe to very severe depression, anxiety, and stress (Table [3](#Tab3){ref-type="table"}).Table 3Sociodemographic associations with severe to very severe depression, anxiety, and stress and inadequate sleepingCharacteristicsSevere to very severe depressionSevere to very severe anxietySevere to very severe stressInadequate sleeping (\< 6 h/day)%OR (95% CI)%OR (95% CI)%OR (95% CI)%OR (95% CI)Age \< 30 years24.01.08 (0.78, 1.49)21.00.76 (0.56, 1.03)14.90.93 (0.66, 1.31)16.30.49 (0.37, 0.64) ≥ 30 years21.2124.5115.0129.51Sex Women26.62.13 (1.57, 2.91)27.42.64 (1.85, 3.29)20.02.90 (2.04, 4.11)22.00.82 (0.64, 1.04) Men17.0116.718.1124.61Governorate Alexandria19.70.56 (0.38, 0.85)17.90.47 (0.32, 0.69)13.50.83 (0.53, 1.30)23.31.03 (0.73, 1.44) Cairo19.80.71 (0.45, 1.11)19.00.47 (0.31, 0.72)16.51.04 (0.65, 1.66)28.81.27 (0.90, 1.80) Beni-Suef22.70.90 (0.59, 1.36)25.90.84 (0.58, 1.21)16.41.08 (0.69, 1.69)18.60.88 (0.62, 1.25) Assiut27.8128.3113.5122.01Profession Health sector19.30.56 (0.38, 0.81)18.40.60 (0.42, 0.85)16.00.73 (0.50, 1.06)22.11.07 (0.79, 1.46) Other sectors\*23.3123.9114.7123.41Education Elementary19.11.01 (0.81, 1.47)27.21.82 (1.28, 2.60)9.10.58 (0.37, 0.93)29.11.39 (1.04, 1.87) High23.4121.8116.4121.71Living with children Yes21.20.90 (0.65, 1.24)23.31.21 (0.89, 1.65)15.41.10 (0.78, 1.57)23.81.00 (0.76, 1.32) No25.8121.7113.8121.41Living with older adults Yes23.11.09 (0.81, 1.47)23.11.15 (0.87, 1.51)15.21.06 (0.77, 1.45)23.51.20 (0.94, 1.53) No21.8122.5114.6122.71Watching/reading COVID-19 news (h/day) ≥ 230.13.60 (2.64, 4.90)32.33.16 (2.39, 4.19)19.02.58 (1.88, 3.54)23.00.87 (0.68, 1.11) \< 217.5116.6112.3123.21Getting emotional support from family No40.13.97 (2.76, 5.70)34.42.34 (1.70, 3.23)25.72.42 (1.72, 3.42)26.41.29 (0.97, 1.72) Yes16.8119.1111.5122.11Getting emotional support from society No31.63.08 (2.23, 4.23)28.92.18 (1.62, 292)21.22.93 (2.08, 4.12)22.70.97 (0.75, 1.25) Yes13.6116.918.9123.61Adjusted for age, sex, governorate, profession, education, living with children and older adults, watching/reading COVID-19 news, and emotional support from family and society\*Including the unemployed

Discussion {#Sec8}
==========

This study is one of the earliest studies to evaluate the prevalence of several psychological disturbances among the public outside China during the COVID-19 pandemic. We indicated a high prevalence of depression (67.1%), anxiety (53.5%), stress (48.8%), and inadequate sleeping (23.1%) among the public in Egypt during the pandemic. We could also determine many sociodemographic associations with severe to very severe forms of depression, anxiety, and stress.

It should be noted that comparing our results with the previous Chinese studies could be challenging due to the wide differences in sociodemographic characteristics and cultural perspectives between both populations in addition to the variations in the scales assessing psychological conditions across studies. However, we could notice that the prevalence of psychological conditions among our sample was higher than that among the Chinese populations. This could be explained by the limited health services in Egypt in comparison with China which led to worse psychological conditions. This explanation is supported by our findings that showed more severe to very severe depression and anxiety among southern governorates (Beni-Suef and Assiut) than northern governorates (Cairo and Alexandria). The health system in southern Egypt is inferior to that in northern Egypt with many financial, structural, and cultural barriers to health services in the southern governorates (Chiang et al. [@CR8]). Moreover, the lower income, that characterizes the Egyptian population compared with the Chinese one and the southern Egyptians compared with the northern ones, was shown to augment the psychological conditions during the COVID-19 pandemic (Shi et al. [@CR17]; Cao et al. [@CR6]).

Surprisingly, people working in non-health sectors reported more psychological disturbances than people working in the health sector. In line with our findings, a meta-analysis of studies assessing the psychological conditions among healthcare workers during the COVID-19 pandemic showed that the prevalence of depression was 5.1% and 25.5% lower than two large Chinese studies conducted on the general population (Pappa et al. [@CR16]; Shi et al. [@CR17]; Gao et al. [@CR10]). This could be partially explained by the possible better knowledge and more positive attitude towards the pandemic among healthcare workers compared with other occupations, therefore, they would be more able to develop coping strategies with the pandemic. In contrast, a web-based cross-sectional survey from China showed that healthcare workers were more likely to suffer mental health problems than the public during the COVID-19 pandemic (Huang and Zhao [@CR13]).

Our results showed that women were more likely to suffer psychological disturbances than men which reflects the already known gender gap for depression and anxiety (Albert [@CR1]). In agreement, pooling the results of five recent studies showed a depression prevalence of 20.3% among men and 26.9% among women. Also, pooling the results of six studies showed an anxiety prevalence of 20.9% among men and 29.1% among women (Pappa et al. [@CR16]).

Further, watching/reading COVID-19 news ≥ 2 h/day, in this study, was associated with depression, anxiety, and stress. Exposure to social media and thinking about the pandemic for a long time were associated with worse psychological consequences (Gao et al. [@CR10]; Huang and Zhao [@CR13]). Dong and Zheng ([@CR9]) recently described what they referred to as "headline stress disorder" among 1206 general public in China due to news related to the COVID‐19 pandemic. Alike, media coverage of the Ebola outbreak was associated with anxiety among the public in Africa (Kilgo et al. [@CR14]).

Moreover, people who lacked emotional support from family and society showed worse psychological consequences compared with their counterparts who were offered support. A study conducted on college students in China showed that social support correlated negatively with their level of anxiety during the COVID-19 pandemic (Cao et al. [@CR6]). Greater attention, therefore, should be paid to the public mental health by actively providing them with psychological support and counsel.

Although this study evaluated the psychological impacts of the COVID-19 pandemic on a large sample of netizens from northern and southern Egypt using a validated assessment tool, some limitations should be considered. First, because of the cross-sectional design of the study, a causality association cannot be implied. Second, the possibility of non-response bias remains a major shortcoming of online questionnaires (Arafa et al. [@CR4]). To minimize the effect of this bias, the questionnaire did not involve sensitive questions and used simple multi-choice questions. Still, we cannot guarantee the representativeness of the study population because all respondents were internet users who could read and write. Egypt suffers high illiteracy rates and illiterate people are significantly different from the educated people regarding their sociodemographic characteristics (CAPMAS [@CR7]). Third, some potential confounders that can modify the mental health impacts of the pandemic such as leisure activities were not investigated. Fourth, receiving emotional support from family and society was subjectively assessed using two yes/no questions. Using more detailed scales to assess emotional support would have been more informative.

In conclusion, the psychological impacts of the COVID-19 pandemic on the public were enormous, especially among women and people not working in the health sector, therefore, providing psychological support to the public is highly desirable.
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